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Shifting responsibilities in flood risk management 
Governments are struggling with flood risk management, particularly when 
it comes to pluvial floods that lead to local floods in neighbourhoods (Adikari 
& Yoshitani, 2009; IPCC, 2014). Traditionally, governments try to reduce the 
probability of flood events with dikes and other technical solutions. Influenced 
by the concept of resilience, flood risk management is becoming more 
adaptive, flexible, and dynamic (McClymont, Morrison, Beevers, & Carmen, 
2019). The approach of risk as a calculation of probability and damage (risk = 
probability x loss) is leading to the introduction of new approaches, strategies, 
and actors in the field of flood risk management. To reduce the risk, one can 
also mitigate the potential damage, by ‘absorbing’ the floods in the city (Folke, 
2006; Restemeyer, Woltjer, & van den Brink, 2015). For example: a homeowner 
could reduce potential damage by removing valuable furniture from the 
basement or by the installation of bulkheads and pumps. This means that 
flood risk management is no longer solely a governmental activity, as citizens 
can have an active role using their own measures to protect their property and 
therefore reduce flood damage (Mees, Tempels, Crabbé, & Boelens, 2016; White, 
Connelly, Garvin, Lawson, & O’hare, 2018). Based on an effectiveness/efficiency 
analysis, sometimes interventions at the local level (for example at residential 
buildings) are preferred over extensive spatial interventions (Hoss, Jonkman, & 
Maaskant, 2011; Kaufmann, Mees, Liefferink, & Crabbé, 2016). However, citizens 
are not always aware of their flood risks, lack information on how to protect 
their houses, or seem unwilling to take measures as they perceive flood risk 
management as a governmental task (Bubeck, Botzen, & Aerts, 2012). 
New experiments on tailored flood risk strategies should be executed to inform, 
tempt, or oblige these residents to participate in flood risk management 
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• Action:
 Suggesting to homeowners how to reduce their flood risks. Based on an 
experts’ visit, the property owner receives hands-on (technical) solutions 
to mitigate flood damage. Solutions include the construction of barriers, 
backup valves, sealing of building openings, or special coating paint for 
walls as well as more practical suggestions such as moving valuables to a 
higher floor level. 
• Behavioral Change:
 Next to the mitigating measures, the property owner gets an indication 
of a higher label if the suggested measures are executed. This should 
trigger adaptive behavior among the homeowners, through the devel-
opment of governance arrangements that link flood risk management 
with the label. These arrangements include incentives or instruments 
to force or tempt adaptive behavior, including facilitation and moni-
toring of the implementation. This requires the involvement of citizens 
(as they suffer the damage during a flood), governments (as the inter-
est of an elected body is to care for their citizens), and market actors 
(for instance insurance companies that prefer to reduce vulnerabilities). 
A floodlabel informs a homeowner of its flood risks and provides tailored 
solutions to lower the risk for an individual property. The concept follows 
Protection Motivation Theory (PMT) that describes how adaptive behavior is 
dependent on personal risk appraisals and coping appraisals. The willingness 
to adapt is first dependent on how homeowners appraise a flood threat, e.g. 
a homeowner’s fear of and severity or risk for a flood. Second, it is dependent 
on a homeowner’s ability to cope with it through self-efficacy or response 
efficacy, as well as the cost to respond to a flood event (Grothmann & Reusswig, 
2006). Therefore communication on flood risk should focus on both flood risk 
information as well as the perception of adaptation and personal history and 
experiences (Koerth, Vafeidis, Hinkel, & Sterr, 2013). A floodlabel is more specific 
than flood risk maps. These maps only show risks for the surroundings of a 
house: the label includes the structure of the building in the risk calculations. In 
the case of a good label (low flood risks), this could be used as a unique selling 
point for the house. A low label (high flood risk) could put pressure on the owner 
to make the house more flood-resilient, based on tailored suggestions from 
an expert that comes with the floodlabel. Therefore, the concept of floodlabel 
is somewhat comparable to the European Energy Performance Certificate 
(EPC). 
(Bubeck et al., 2012). The concept of a floodlabel is an example that could 
help to get homeowners involved in flood risk management. A floodlabel 
is an informative instrument that qualifies a homeowners’ property on the 
level of flood risk. However, in this paper we re-conceptualize the floodlabel 
beyond its qualities as a static informative instrument. The concept of a 
floodlabel that will be introduced below focusses entirely on adaptive behavior 
of homeowners. Nevertheless, from a relational perspective, behavioral 
change among homeowners is also dependent on the behavior of other 
actors (such as businesses and governments) in flood risk management. 
So to increase the effect of a floodlabel as a tool to get homeowners 
involved in flood risk management, we should also actively involve market 
and governmental actors. On top of that, we add a third layer hypo- 
thesizing that a floodlabel could possibly contribute to a more adaptive, 
flexible, and dynamic system of flood risk management. By changing the 
behavior of not only homeowners, but also the behavior of market and gov-
ernmental actors, the dynamics of the system of flood risk management could 
change. 
Floodlabel as an instrument for homeowners 
Although a floodlabel is still conceptual, first experiences with the tool exist 
in Germany (called Hochwasserpass) and a similar concept will be tested in 
the Netherlands (called Bluelabel). In Flanders there are some experiences 
with tailor-made advice (Davids, Boelens, & Tempels, 2019). Although these 
concepts somewhat differ from each other, they all assume that tailored flood 
risk information could influence a homeowner, that private measures are 
effective as mitigation measures, and that homeowners have the capability to 
adapt their houses. For floodlabel this has resulted in three aims (Hartmann & 
Scheibel, 2016):
• Context:
 Informing homeowners on flood risks for their property. A web-based 
self-check or flood information system (FIS) collects general but basic 
information about the surroundings and the building itself, such as 
information about previous flood events, distance to rivers, etc. Four main 
sources of flood events are considered: fluvial floods, pluvial floods, sewer 
backwater, and groundwater. Based on this data, the property owner 
receives a label.
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the previously mentioned modified insurance premiums. Based on the actor- 
relational analysis one could possibly discover what new incentives could be 
implemented. To achieve flood-resiliency, we should establish a strong network 
and coordination between the governmental, civic, and businesses actors. 
Floodlabel can become an instrument to initiate and support new interactions 
between multiple actors in flood risk management. Arrangements should be 
designed around the couplings between these actors and embedding the label 
within flood risk management and contextual governance,. 
Floodlabel to change the system of flood risk 
management
 
When understanding floodlabel as a relational instrument, it is possible to 
deploy the label to evoke change at the system as well. From that point, one 
should focus on the dynamic actor-relational interactions between these 
actors in flood risk management. According to Boelens (2018), institutional 
innovation occurs under the influence of subsystems, through irritations and 
interpenetrations from the outside in. The development of floodlabel as an 
instrument to communicate between a diverse range of actors, as described 
in the previous paragraph, could be these ‘irritations’. The interpenetrations 
however, go even further. McClymont et al. (2019) suggests that a “fluid frontier” 
between top-down and bottom-up flood risk management is needed to boost 
a co-evolutionary process. A floodlabel combines top-down technocratic 
suggestions with local know-how of homeowners and their flood experiences. 
As a consequence, this could contribute to the redistribution of responsibilities 
among homeowners in flood risk management. These responsibilities should 
be shared among e.g. ‘water managers, spatial planners, emergency planners, 
the insurance sector and citizens’ (Mees, 2017, p. 144; Mees et al., 2016). The 
floodlabel could contribute to a co-evolving resilient process of becoming, 
contributing to a continuous and gradual transformation of existing structures 
and interactions among actors in flood risk management. For example: the 
floodlabel suggests adaptations in a house to reduce damage in case of a flood. 
To give extra force to this suggestion, couplings can be made with the insurance 
sector. This would provide lower premium costs, as the risk on flood damage 
will be reduced as well after adapting the house. Other couplings could be made 
with the mortgage industry, providing mortgages only to flood-resilient houses. 
In both cases, the insurer and mortgager request certification or warranty for 
the quality of the flood proofing measures and installation experts. This would 
Experiences in Flanders on tailored flood risk advice1 have shown that a 
significant group of homeowners with flood experience is more willing to adapt 
their houses after an expert visit (Davids et al., 2019). The experts were able 
to enhance awareness, provide information on possible tailored solutions, and 
improve the relationship between governments and homeowners.
Understanding the Floodlabel as a relational
instrument 
 
However, adaptive behavior is not solely dependent on the internal motives of 
the homeowners. The conceptualization of space of Amin and Thrift (2002) says 
that people, things, agencies, and their actions are influenced by space. But it is 
also the other way around: people, things, agencies, and their actions influence 
space. So spaces are primarily constructed through the relations among these 
entities and processes. Involved actors act in parallel, and mostly in unforeseen, 
non-linear, and spontaneous ways as a result of on-going changing circum-
stances. So behavioral change among residents in flood prone areas is also 
highly dependent on the (social and institutional) context and/or the actions 
of other leading stakeholders (Boelens & de Roo, 2016). The (lack of) adaptive 
behavior among residents in flood-prone areas is also highly dependent on 
social and institutional context, and therefore also dependent on other actors. 
Therefore, we should, for example, also focus on the interaction between 
residents and the government. Governmental action in flood risk management 
influences the residents’ willingness to act and their behavior influences policy 
(Mees et al., 2016). Another example: the availability of flood insurance could 
influence the willingness to act (Filatova, 2014; Penning-Rowsell & Priest, 2015). 
The project leader of the tailor-made advice in Flanders provided suggested the 
advice would have been more effective if external parties had been strongly 
involved. According to the project leader of the tailored advice in Flanders, the 
advice could provide a firmer negotiation position for homeowners discussing 
insurance premiums with their insurance company (Davids et al., 2019). And 
this suggestion is just one of the market-based incentives that are possible to 
stimulate adaptive behavior. For the Dutch ‘Deltaplan on spatial adaption’ and 
‘National Climate Adaptation Strategy’2 Bor and Meesters (2018) provided a 
wide range of hands-on incentives to apply in Dutch climate policies: exemption 
on taxes, VAT-modifications, subsidies, organizing cost-sharing, crowdfunding, 
donations in kind, and organizing financing schemes for common investments. 
Businesses can also contribute with resilient loans, resilient mortgages, or 
1  A label was not 
settled in this 
experiment, but 
the expert advice is 
similar to the expert 
involvement in the 
floodlabel. See 
Davids et al. (2019).
2  In Dutch: Deltaplan 
Ruimtelijke Adap-
tatie & Nationale 
Klimaatadaptatie-
 strategie.
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institutionalize and professionalize the industry of flood proofing. Moreover, 
insurance companies would not only be involved through recovery support, 
but the nature of their actions could become more preventive. This way, the 
responsibility of flood risk reduction is re-divided among many more actors 
than just the homeowner or government. 
